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SYSTEM AND METHOD FOR PROVIDING WIRELESS APPLICATION 
PROTOCOL SERVICE THROUGH INTERNET 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[oooi] The present invention relates to a wireless application protocol (WAP) service, 
and more particularly, to a method for directly providing a WAP service (including the case 
of providing a WAP service together with a web service) for wireless Internet in an actual 
content provider (or a WAP server) on the Internet, instead of using the relay server of a 
mobile business company providing a communications channel between a mobile 
communications network and the Internet, and a method allowing a content provider to 
intermediate between a wireless Internet terminal and another content provider on the Internet 
for realizing a portal service. 

Description of the Related Art 

[0002] The convenience of mobile communications terminals has rapidly expanded 
the market for mobile communications terminals throughout the world. The market for 
mobile communications terminals started with analog cellular phones and has expanded to 
digital cellular phones and further to personal communications service (PCS) phones. In 
addition, the market for terminals related to IMT2000 for the next generation mobile 
communications is gradually being formed. The development of mobile communications 
technology has allowed a mobile communications terminal to access a data network such as 
the Internet, and thus a variety of wireless application services (hereinafter, referred to as a 
wireless Internet service), such as Internet content service through a mobile communications 
network have been developed. 

[0003] However, mobile communications terminals have limits in available resources 
such as power supply, the size and visibility of a display, transmission rate, and processor and 
memory capacities in view of mechanical characteristics. Accordingly, communications 
protocols and/or content expression formats (document forms) for the wireless Internet, 
which allow users to use various wireless Internet services through mobile communication 



terminals, are designed to be simple in consideration of the limited resources of mobile 
communications terminals, as compared to protocols and/or document formats allowing users 
to access the Internet through computers and use web services. 

[ooo4] Among the communications protocols that have been standardized or are 
being standardized for the wireless Internet, a representative one is the wireless access 
protocol (WAP) suggested by the WAP forum. The representative document format for the 
wireless Internet is the wireless markup language (WML) corresponding to a hypertext 
markup language (HTML) used for a web service on the Internet. FIG. 1 schematically 
illustrates the configuration of a. conventional system for a wireless Internet service and the 
operation thereof. 

[0005] As shown in FIG. 1 , a conventional WAP service model is composed of a 
WAP terminal 110 which is a mobile communications terminal supporting the WAP, a WAP 
proxy/gateway 120 (usually managed by a mobile communications business company) which 
acts as a relay server for providing a communications channel between a mobile 
communications network and the Internet, and a content provider 1 30 which is a web server 
on the Internet. 

[0006] Once a user of the WAP terminal 1 10 requests a wireless Internet service or 
enters the universal resource locator (URL) of the server 130 by operating, for example, a 
keypad on the WAP terminal 110, the WAP terminal 110 interprets user input and transmits a 
wireless Internet service request to the WAP gateway 120 based on a WAP mode. 

[0007] The WAP gateway 120 has, in addition to the simple relay function, a function 
of converting the WAP service request received from the WAP terminal 110 into a web 
service request (HTTP request) for web service on the Internet. The WAP gateway 120 
transmits the HTTP request to the server 130 on the Internet. During the conversion, a 
security mechanism applied to a WAP service request message is released, and a security 
mechanism for a HTTP request message is newly applied. 

[ooos] Next, the web server 1 30 on the Internet interprets the HTTP request, performs 
appropriate processes, and transmits the result as a HTTP response to the WAP gateway 120. 
For example, when a particular web page is requested, the particular web page is transmitted 
as a response. When a common gateway interface (CGI) or a script application program is 



selected, the result of executing the corresponding application program is transmitted as a 
response. 

[0009] The WAP gateway 120 converts the HTTP response received from the web 
server 130 into a WAP response and transmits the WAP response to the WAP terminal 110. 
During this procedure, a security mechanism is released and reset. 

[ooio] Finally, the WAP terminal 1 10 receives the WAP response, interprets a WML 
deck, and shows a first card to the user. Here, the term "deck" indicates a data transmission 
unit in the wireless Internet, and the term "card" indicates a screen display unit which is 
displayed on the screen of the WAP terminal 1 10 at one time. 

[ooi i] As described above, the conventional wireless Internet service model is very 
weak in terms of security. In other words, the security between the WAP gateway 120 and 
the WAP terminal 1 10 is usually set using a wireless transport layer security (WTLS), and the 
security between the WAP gateway 120 and the web server 130 on the Internet is usually set 
using an HTTP security (HTTPS) or a secure socket layer (SSL), so data can be revealed at 
the WAP gateway 120 managed by a mobile business company. Accordingly, the 
conventional wireless Internet service model does not guarantee end-to-end security. 
Moreover, since data processing at every WAP layer is performed in the WAP gateway 120, 
a bottleneck may occur. 

[0012] The user of a particular WAP terminal 1 1 0 can be provided only with the 
services provided by the mobile business company managing the particular WAP terminal 
1 10. Accordingly, communications with another WAP terminal user using a different mobile 
business company is not available. This restricts the openness of the Internet. 

[0013] In addition, a content provider providing a web service on the Internet is 
required to separately construct, maintain and repair the same content for each mobile 
business company. Accordingly, unnecessary expenses are incurred. 

SUMMARY OF THE INVENTION 

[ooi4] To solve the above problems, it is an object of the present invention to provide 
a system and method for directly providing a wireless application protocol (WAP) service 
(including the case of providing the WAP service together with a web service) direct wireless 
Internet, in which a mobile business company (a relay server) providing a communications 



channel between a mobile communications network and the Internet performs only a relay 
function at a layer below a wireless datagram protocol (WDP) layer in the WAP, and an 
actual content provider (a server) on the Internet performs data processing at the WDP layer 
or higher layers. 

[ooi5] It is another object of the present invention to provide a system and method for 
allowing a content provider to intermediate between a wireless Internet terminal and another 
content provider on the Internet to provide a portal site function for the wireless Internet. 

[ooi6] Accordingly, to achieve one object of the invention, in one aspect, there is 
provided a method for providing a wireless application protocol service for wireless Internet, 
in which a content server on the Internet performs data processing at a wireless datagram 
protocol layer and higher layers. The method includes the steps of (a) the content server 
receiving a user's request message for a wireless Internet service from a wireless application 
protocol terminal connected to a mobile communications network, the request message being 
based on a wireless application protocol; (b) processing the request message received in the 
step (a) based on the wireless application protocol; and (c) constructing a response message 
based on the wireless application protocol to reply to the user's request for wireless Internet 
service and transmitting the response message to the wireless application protocol terminal, 
wherein a relay providing a communications channel between the mobile communications 
network and the Internet relays the request message transmitted in the step (a) and the 
response message transmitted in the step (c) at a layer below the wireless datagram protocol 
layer such that the request message is transferred to the content server, and the response 
message is transferred to the wireless application protocol terminal. 

toon] The relay intermediates between the content server and the wireless 
application protocol terminal, at an Internet protocol layer. 

[0018] The wireless application protocol terminal is a mobile communications 
terminal complying with a code division multiple access (CDMA) mode, a global system for 
mobile communication (GSM) mode or an IMT2000 mode. 

[0019] The content server provides a push service of transmitting information to the 
user in one-way based on the wireless application protocol. 

[0020] In another aspect, there is provided a method for providing a wireless 
application protocol service for wireless Internet, in which a relay providing a 
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communications channel between a mobile communications network and the Internet only 
performs data processing at a layer below a wireless datagram protocol layer during 
communications between a wireless application protocol terminal connected to the mobile 
communications network and a content server on the Internet, and the content server on 
Internet performs data processing at the wireless datagram protocol layer and higher layers. 
The method includes the steps of (a) the wireless application protocol terminal composing 
and transmitting a request message for a wireless Internet service based on a wireless 
communications protocol, when a request for the wireless Internet service is input by a user; 
(b) the relay relaying the request message transmitted in the step (a) at the layer below the 
wireless datagram protocol layer so that the request message is transferred to the content 
server; (c) the content server receiving the request message transferred in the step (b) and 
processing the request message based on the wireless application protocol; (d) the content 
server constructing a response message based on the wireless application protocol to reply to 
the user's request for the wireless Internet service and transmitting the response message; (e) 
the relay relaying the response message transmitted in the step (d) at the layer below the 
wireless datagram protocol layer so that the response message is transferred to the wireless 
application protocol terminal; and (f) the wireless application protocol terminal outputting the 
contents of the response message transferred in the step (e). 

[0021] In yet another aspect, there is provided a method for providing a wireless 
application protocol service for wireless Internet, in which a content server providing a web 
service on the Internet performs data processing at a wireless datagram protocol layer and 
higher layers. The method includes the steps of (a) the content server receiving a user's 
request message for a wireless Internet service from a wireless application protocol terminal 
connected to a mobile communications network, the request message being based on a 
wireless application protocol; (b) the content server converting a document format for the 
web service through the Internet into a document format for the wireless Internet service in 
order to provide a response to the user's request for the wireless Internet service; and (c) 
constructing a response message based on the wireless application protocol using the 
response converted into the document format for the wireless Internet service in the step (b) 
and transmitting it to the wireless application protocol terminal, wherein a relay providing a 
communications channel between the mobile communications network and the Internet relays 



the request message transmitted in the step (a) and the response message transmitted in the 
step (c) at a layer below the wireless datagram protocol layer such that the request message is 
transferred to the content server, and the response message is transferred to the wireless 
application protocol terminal. 

[0022] The wireless application protocol service provided by the content server 
together with the web service through the Internet is supported by a software module installed 
separately from a software module for the web service. 

[0023] In still another aspect, there is provided a method for providing a wireless 
application protocol service for wireless Internet, in which a relay providing a 
communications channel between a mobile communications network and the Internet only 
performs data processing at a layer below a wireless datagram protocol layer during 
communications between a wireless application protocol terminal connected to the mobile 
communications network and a content server providing a web service through the Internet, 
and the content server on Internet performs data processing at the wireless datagram protocol 
layer and higher layers. The method includes the steps of (a) the wireless application 
protocol terminal constructing and transmitting a request message for a wireless Internet 
service based on a wireless communications protocol, when a request for the wireless Internet 
service is input by a user; (b) the relay relaying the request message transmitted in the step (a) 
at the layer below the wireless datagram protocol layer so that the request message is 
transferred to the content server; (c) the content server receiving the request message 
transferred in the step (b); (d) the content server converting a document format for the web 
service through the Internet into a document format for the wireless Internet service in order 
to provide a response to the user's request for the wireless Internet service; (e) constructing a 
response message based on the wireless application protocol using the response converted 
into the document format for the wireless Internet service in the step (d) and transmitting the 
constructed response message; (f) the relay relaying the response message transmitted in the 
step (e) at the layer below the wireless datagram protocol layer so that the response message 
is transferred to the wireless application protocol terminal; and (g) the wireless application 
protocol terminal outputting the contents of the response message transmitted in the step (f). 

[0024] To achieve another object of the invention, in one aspect, there is provided a 
method for providing a wireless application protocol service for wireless Internet, in which a 



wireless application protocol server on the Internet performs data processing at a wireless 
datagram protocol layer and higher layers. The method includes the steps of (a) the wireless 
application protocol server receiving a user's request message for a wireless Internet service 
from a wireless application protocol terminal connected to a mobile communications 
network, the request message being based on a wireless application protocol; (b) converting 
the request message received in the step (a) into a web service request message used over the 
Internet; (c) transmitting the web service request message to a web server on the Internet and 
receiving a web service response message corresponding to the request message; (d) 
converting the web service response message received in the step (c) into a response message 
based on the wireless application protocol; and (e) transmitting the response message based 
on the wireless application protocol to the wireless application protocol terminal, wherein a 
relay providing a communication channel between the mobile communication network and 
the Internet relays the request message transmitted in the step (a) and the response message 
transmitted in the step (e) at a layer below the wireless datagram protocol layer such that the 
request message is transferred to the wireless application protocol server, and the response 
message is transferred to the wireless application protocol terminal. 

[0025] In the steps (b) and (d), the protocol conversion between a communications 
protocol for the wireless Internet service and a communications protocol for a web service 
through the Internet may be performed. 

[0026] In the step (d), the protocol conversion between a communications protocol 
for the wireless Internet service and a communications protocol for a web service through the 
Internet may be performed, and the document format conversion between a document format 
for the wireless Internet service and a document format for a web service through the Internet 
may be performed. 

[0027] In another aspect, there is provided a method for providing a wireless 
application protocol service for wireless Internet, in which a relay providing a 
communications channel between a mobile communications network and the Internet only 
performs data processing at a layer below a wireless datagram protocol layer during 
communications between a wireless application protocol terminal connected to the mobile 
communications network and a wireless application protocol server on the Internet, and the 
wireless application protocol server on the Internet performs data processing at the wireless 



datagram protocol layer and higher layers. The method includes the steps of (a) the wireless 
application protocol terminal constructing and transmitting a request message for a wireless 
Internet service based on a wireless communications protocol, when a request for the wireless 
Internet service is input by a user; (b) the relay relaying the request message transmitted in 
the step (a) at the layer below the wireless datagram protocol layer so that the request 
message is transferred to the wireless application protocol server; (c) the wireless application 
protocol server receiving and converting the request message transferred in the step (b) into a 
web service request message used over the Internet; (d) transmitting the web service request 
message to a web server on the Internet and receiving a web service response message 
corresponding to the request message; (e) the wireless application protocol server converting 
the web service response message received in the step (d) into a response message based on 
the wireless application protocol and transmitting it to the wireless application protocol 
terminal; (f) the relay relaying the response message transmitted in the step (e) at the layer 
below the wireless datagram protocol layer so that the response message is transferred to the 
wireless application protocol terminal; and (g) the wireless application protocol terminal 
outputting the contents of the response message transmitted in the step (f). 

[0028] To achieve yet another object of the invention, in one aspect, there is provided 
a system for providing a wireless application protocol service. The system includes a service 
terminal for supporting a wireless application protocol, the service terminal connected to a 
mobile communications network; a relay for providing a communications channel between 
the mobile communications network and the Internet; and a content server for providing a 
content service for wireless Internet, the content server connected to the Internet, wherein the 
relay intermediates between the service terminal and the content server at a layer below a 
wireless datagram protocol layer, and the content server performs data processing at the 
wireless datagram protocol layer and higher layers, thereby providing the wireless application 
protocol service for the service terminal. 

[0029] In another aspect, there is provided a system for providing a wireless 
application protocol service. The system includes a service terminal for supporting a wireless 
application protocol, the service terminal being connected to a mobile communications 
network; a relay for providing a communications channel between the mobile 
communications network and the Internet; and a content server for providing content through 



a web service over the Internet and providing a content service for wireless Internet, the 
content server being connected to the Internet, wherein the relay intermediates between the 
service terminal and the content server at a layer below a wireless datagram protocol layer, 
the content server performs data processing at the wireless datagram protocol layer and 

5 higher layers, and the content server has a function of converting a document format for the 
web service into a document format for a wireless Internet service in order to provide the 
wireless application protocol service for the wireless Internet to the service terminal. 

[0030] To achieve yet another object of the invention, there is provided a system for 
providing a wireless application protocol service. The system includes a service terminal for 

10 supporting a wireless application protocol, the service terminal connected to a mobile 
communications network; a relay for providing a communications channel between the 
mobile communications network and the Internet; a content server for providing content 
through a web service over the Internet, the content server being connected to the Internet; 
and a wireless application protocol server for intermediating between the service terminal and 

15 the content server, the wireless application protocol server being connected to the Internet, 
wherein the relay intermediates between the service terminal and the wireless application 
protocol server at a layer below a wireless datagram protocol layer, the wireless application 
protocol server performs data processing at the wireless datagram protocol layer and higher 
layers, the wireless application protocol server converts a service request into a web service 

20 request used over the Internet and transmits the service request to the content server when 
receiving the service request based on a wireless application protocol from the service 
terminal via the relay, and the wireless application protocol server converts a web service 
response into a response based on the wireless application protocol and transmits the 
converted response to the service terminal via the relay when receiving the web service 

25 response from the content server. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] The above objectives and advantages of the present invention will become 
more apparent by describing in detail preferred embodiments thereof with reference to the 
attached drawings in which: 
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[0032] FIG. 1 a schematic diagram illustrating the configuration of a conventional 
system for a wireless Internet service and the operation thereof; 

[0033] FIGS. 2A through 2C are schematic diagrams illustrating examples of 
configurations of systems for a wireless Internet service according to embodiments of the 
present invention and operations thereof; 

[0034] FIG. 3 is a schematic diagram illustrating an example of a protocol stack in the 
content provider (the wireless application protocol (WAP) server) of FIG. 2 A; 

[0035] FIG. 4 is a schematic diagram illustrating an example of a protocol stack in the 
WAP server of FIG. 2B; 

[0036] FIG. 5 is a schematic diagram illustrating an example of a protocol stack in the 
web/WAP server of FIG. 2C; 

[0037] FIG. 6 is a flowchart illustrating a method for providing a WAP service 
through the Internet in the configuration of the system of FIG. 2 A according to an 
embodiment of the present invention; 

[0038] FIG. 7 is a flowchart illustrating a method for providing a WAP service (a 
portal service) through the Internet in the configuration of the system of FIG. 2B according to 
another embodiment of the present invention; and 

[0039] FIG. 8 is a flowchart illustrating a method for providing a WAP service 
through the Internet in the configuration of the system of FIG. 2C according to yet another 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PRESENT INVENTION 

[0040] Hereinafter, the configurations and operations of embodiments of the present 
invention will be described in detail with reference to the attached drawings. 

[004i] The present invention overcomes the problem of a conventional wireless 
application protocol (WAP) service model, which is caused by a mobile business company 
having a WAP service solution, and provides a new WAP service model complying with the 
universal nature and openness of the Internet. According to the present invention, an existing 
mobile communications business company (a relay server) performs a simple relay function, 
and protocol processing and content services related to a substantial WAP service are 
performed directly by a content provider on the Internet. 
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First preferred embodiment. 

[0042] First, the configuration of a system according to the present invention will be 
described. FIG. 2A is a schematic diagram illustrating an example of the configuration of a 
system for a wireless Internet service according to an embodiment of the present invention 
and the operation thereof. 

10043] As shown in FIG. 2 A, a WAP service model according this embodiment of the 
present invention has a simple configuration including a WAP terminal 210a which is a 
mobile communications terminal and a content server 230a for providing a content service 
for the wireless Internet. The WAP terminal 210a is connected to a mobile communications 
network, and the content server 230a is connected to the Internet. An existing mobile 
business company provides just a communications channel between the mobile 
communications network and the Internet, acting as a mere relay, and thus is not shown in 
FIG. 2A. Here, the WAP terminal 210a is a mobile communications terminal complying, for 
example, with the code division multiple access (CDMA) mode, the global system for mobile 
communication (GSM) mode or the IMT2000 mode. 

[0044] According to the present invention, the relay performs only a simple relay 
function of intermediating communications between the WAP terminal 210a and the content 
server 230a at a layer below a wireless datagram protocol (WDP) layer, and the content 
server 230a performs data processing at the WDP layer and higher layers so as to provide the 
WAP service for wireless Internet. Accordingly, conceptually, the WAP terminal 210a 
directly transmits a WAP service request for wireless Internet service to the content server 
230a, and the content server 230a directly transmits a WAP response corresponding to the 
request to the WAP terminal 210a. 

[0045] A conventional push service mechanism for transmitting information to users 
one-way is changed. Conventionally, a push gateway is provided. Thus, a "push over-the- 
air" protocol is used between the WAP terminal 210 and the push gateway, and a push access 
protocol (PAP) is used between the push gateway and a push server (an initiator). However, 
the present invention eliminates the need for the push gateway and uses a sole push over-the- 
air protocol between the WAP terminal 210a and the push server. 

[0046] FIG. 3 is a schematic diagram illustrating an example of a protocol stack in the 
content provider (the WAP server) 230a of FIG. 2A. FIG. 3 shows that the content provider 
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230a on the Internet performs data processing for a wireless Internet service at the WDP and 
higher layers in the WAP and data processing for a WAP application service. 

[0047] A lower bearer 310 (i.e., a carrier at the lower level) conceptually shows 
interfacing with a wireless network environment such as CDMA, GSM or IMT2000. An 
actual lower bearer 3 10 in the content server 230a on the Internet is an Internet interfacing 
environment, and interfacing with the wireless network environment is directly performed in 
the relay. 

[0048] The WDP layer 320 provides a connectionless/unreliable data service over the 
wireless Internet, and the optional wireless transport layer security (WTLS) layer 330 
provides a security service on the wireless Internet. The optional wireless transport protocol 
(WTP) layer 340 is a transmission layer for guaranteeing the independence of a particular 
type of communications network on the wireless Internet. The wireless session protocol 
(WSP) layer 350 provides a session service for a higher layer and operates in a fundamentally 
similar manner to the HTTP over the Internet. 

[0049] The wireless application environment (WAE) layer 360 provides an integrated 
wireless application environment for the WAP application service regardless of the type of 
communications network or the type of lower bearer. The WAE layer 360 includes a 
wireless markup language (WML) encoder 362 for a display language, a WML script 
compiler 364 for a script language, a push module 366 and other functional blocks. 

[0050] A detailed operation of an embodiment of the present invention will be 
provided with reference to FIG. 6. FIG. 6 is a flowchart illustrating a method for providing a 
WAP service through the Internet in the configuration of the system of FIG. 2A. 

[0051] In step 610, the user of a WAP terminal requests a wireless Internet service or 
inputs a URL using a variety of input methods (through a keypad, voice, stylus, etc). Then, 
in step 620, the WAP terminal interprets user input, constructs a WAP service request 
message based on the WAP mode, and transmits the message to a content server (via a relay). 

[0052] In step 630, the relay providing a communications channel between a mobile 
communications network and the Internet relays at a layer below a WDP layer such that it 
transfers the WAP service request message transmitted in the step 620 to the content server. 
Here, the relay usually provides a relay function using an Internet protocol (IP) layer or an IP 
tunneling method. 
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[0053] Thereafter, in step 640, the content server on the Internet receives the WAP 
service request message and properly processes it based on the WAP. In step 650, the 
content server constructs a WAP response message and transmits it to the WAP terminal (via 
the relay). 

[0054] Then, in step 660, the relay relays the WAP response message at the layer (for 
example, an IP layer) below the WDP layer so that the WAP response message is transmitted 
to the WAP terminal. 

[0055] Finally, in step 670, the WAP terminal interprets a WML deck of the WAP 
response message and displays a first card to the user. 

Second preferred embodiment. 

[0056] The embodiment (a first embodiment) of the present invention in which a 
content server on the Internet directly provides a wireless Internet service has been described. 
The following description concerns another embodiment (a second embodiment) in which a 
content server intermediates between a WAP terminal and another content provider (web 
server) on the Internet to provide a portal service for wireless Internet. FIG. 2B 
schematically illustrates an example of the configuration of a system according to the second 
embodiment and the operation thereof. 

[0057] As shown in FIG. 2B, a WAP service model according the second 
embodiment includes a WAP terminal 210b which is a mobile communications terminal, a 
WAP server 230b for providing a portal service (for example, a gateway function) for 
wireless Internet, and a web server 250 for providing a content service on Internet. The WAP 
terminal 210b is connected to a mobile communications network, and the WAP server 230b 
and the web server 250 are connected to the Internet. An existing mobile communications 
business company just provides a communications channel between the mobile 
communications network and the Internet as a relay, and thus it is not shown in FIG. 2B. 
Here, like the first embodiment, the WAP terminal 210b is a mobile communications 
terminal complying with a CDMA mode, a GSM mode or an IMT2000 mode. 

[0058] According to the second embodiment, the relay performs only a simple relay 
function of intermediating communications between the WAP terminal 2 1 0b and the WAP 
server 230b at a layer below a WDP layer, as in the first embodiment. Only the WAP server 
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230b performs data processing at the WDP layer and higher layers. Similarly to the first 
embodiment, the communications between the WAP terminal 210b and the WAP server 230b 
is accomplished based on a WAP mode. 

[0059] In the second embodiment, the WAP server 230b converts a WAP service 
request (received via the relay) into a web service request used in the Internet and transmits 
the web service request to the web server 250. When receiving a web service response from 
the web server 250, the WAP server 230b converts the web service response into a WAP 
response and transmits the WAP response to the WAP terminal 210b (via the relay). 
Accordingly, the communications between the WAP server 230b and the web server 250 are 
accomplished based on a usual HTTP mode. 

[0060] FIG. 4 is a schematic diagram illustrating an example of a protocol stack in the 
WAP server 230b according to the second embodiment. The protocol stack includes a 
portion 410 through 450 for WAP processing, a portion 470 through 495 for accessing the 
Internet, and a portion 460 for intermediating between the two former portions. 

[0061] The portions 410 through 450 for WAP processing perform the same functions 
as the elements referenced by reference numerals 310 through 350 of FIG. 3 according to the 
first embodiment. In the portions 470 through 495 for accessing the Internet, an HTTP layer 
470 and TCP and IP layers 490 and 495 are protocols fundamentally used for a web service 
on the Internet, and an SSL 480 provides a security service. 

[0062] A gateway/proxy layer 460 performs the protocol conversion between a 
communications protocol (WSP) for wireless Internet and a communications protocol 
(HTTP) used over the Internet. The gateway/proxy layer 460 also performs the document 
format conversion between a document format of the content provided by a web server and a 
document format for a wireless Internet service. For example, the gateway/proxy layer 460 
performs the document format conversion between HTML and WML and the conversion 
between JavaScript and WML script. When documents and other content on the Internet are 
constructed using WML or WML script, it is not necessary to perform document format 
conversion. 

[0063] The detailed operation of the second embodiment will be described with 
reference to FIG. 7. FIG. 7 is a flowchart illustrating a method for providing a WAP service 
through the Internet according to the second embodiment. 
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[0064] In step 710, the user of a WAP terminal requests a wireless Internet service or 
inputs a URL using a variety of input methods (through a keypad, voice, stylus, etc). Then, 
in step 720, the WAP terminal interprets user input, constructs a WAP service request 
message based on the WAP mode, and transmits the message to a WAP server (via a relay). 
5 [0065] In step 730, the relay providing a communications channel between a mobile 

communication network and the Internet relays at a layer below a WDP layer such that it 
transfers the WAP service request message transmitted in the step 720 to the WAP server. 
Here, as described before, the relay usually provides a relay function using an IP layer or an 
IP tunneling method. 

io [0066] Thereafter, in step 740, the WAP server on the Internet receives the WAP 

service request message and converts it into a web service request message used over the 
Internet. That is, the WAP server converts the WAP request into an HTTP request. 

[0067] Next, in step 745, the WAP server transmits the web service request message 
to a web server on the Internet and receives a web service response message corresponding to 

is the request message. 

[0068] Then, in step 750, the WAP server converts the web service response message 
received in step 745 into a response message based on the WAP and transmits the WAP 
response message to the WAP terminal (via the relay). The HTTP response received from 
the web server may have an HTML, CGI or JavaScript format. Alternatively, the HTTP 

20 response may have a WML format defined by the WAP. If the HTTP response has the WML 
format, the WAP server only has to perform protocol conversion from HTTP to WAP. 
However, if the HTTP response has a format like HTML, the WAP server must perform 
document format conversion in addition to the protocol conversion. 

[0069] Here, during the document format conversion, the principle of maintaining 

25 information, the principle of maintaining input and output, and the principle of readability 
must be followed. A rich data format such as an image or a table must also be properly 
converted. The principle of maintaining information means that information contained in an 
HTML page must be maintained as it is. The principle of readability means that a user must 
be allowed to read a corresponding WML card. The principle of maintaining input and 

30 output means that the input/output relation in an Internet site constructed using HTML must 
also be maintained in the result of document format conversion into WML. 
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[0070] Next, in step 760, the relay relays the WAP response message received in the 
step 750 at the layer (for example, an IP layer) below the WDP layer so that the WAP 
response message is transferred to the WAP terminal. In step 770, the WAP terminal 
interprets a WML deck of the WAP response message and displays a first card to the user. 

[007i] The second embodiment for providing a portal service over the wireless 
Internet has been described, but it will be understood by those skilled in the art that a content 
server on the Internet may provide both the functions of the first and second embodiments 
together. 

Third preferred embodiment. 

[0072] The following description concerns an embodiment (a third embodiment) in 
which a content server on the Internet provides a web service over the Internet and a wireless 
Internet service together, as the modification of the first embodiment. FIG. 2C schematically 
illustrates an example of the configuration of a system and the operation thereof according to 
the third embodiment. 

[0073] As shown in FIG. 2C, a WAP service model according the third embodiment 
includes a WAP terminal 210c which is a mobile communications terminal, a content server 
which is a web/WAP server 230c providing a web service over the Internet and a wireless 
Internet service together, and a client computer 270 for using a content service over the 
Internet. 

[0074] The WAP terminal 210c is connected to a mobile communications network, 
and the web/WAP server 230c and the client computer 270 are connected to the Internet. An 
existing mobile communications business company provides just a communications channel 
between the mobile communications network and the Internet, as a relay, and thus it is not 
shown in FIG. 2C. The client computer 270 is shown to illustrate that the web/WAP server 
230c provides both the web service and the WAP service together. The client computer 270 
communicates with the web/WAP server 230c based on the HTTP. As mentioned before, the 
WAP terminal 210c is a mobile communication terminal complying with a CDMA mode, a 
GSM mode or an IMT2000 mode. 

[0075] In the third embodiment, the relay performs only a simple relay function of 
relaying communications between the WAP terminal 210c and the web/WAP server 230c at a 
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layer below a WDP layer, as in the first embodiment. The web/WAP server 230c performs 
data processing at the WDP layer and higher layers. In other words, the communications 
between the WAP terminal 210c and the web/WAP server 230c in the third embodiment is 
accomplished based on the WAP. 

[0076] The web/WAP server 230c provides, as well as the web service through the 
Internet, a function of converting a document format (for example, HTML) for the web 
service over the Internet into a document format (for example, WML) for the wireless 
Internet service, so as to provide a response corresponding to a WAP service request 
(received via the relay). 

[0077] FIG. 5 schematically illustrates an example of a protocol stack in the 
web/WAP server 230c according to the third embodiment. The protocol stack is composed 
of portions 510 through 560 for a WAP service and portions 570 through 595 for a web 
service. The portions 510 through 560 for the WAP service are preferably provided using a 
software module (a plugin type) separately installed from a software module related to a web 
application service and portions 570 through 595 for the web service. 

[0078] The portions 510 through 550 (excepting a WAP supporting layer 560) for the 
WAP service perform the same functions as the portions 310 through 350 of FIG. 3 according 
to the first embodiment. In the portions 570 through 595 for the web service, an HTTP layer 
570 and TCP and IP layers 590 and 595 form a protocol structure fundamentally used for the 
web service on the Internet, and an SSL 580 provides a security service. 

[0079] The WAP supporting layer 560 performs a variety of functions necessary for 
providing the web application service through the WAP. In other words, the WAP 
supporting layer 560 is an adaptation layer used for providing the WAP service in a 
conventional web server. The basic function of the WAP supporting layer 560 is to convert 
the document format of content for the web service into a document format for wireless 
Internet service. For example, the WAP supporting layer 560 converts HTML into WML and 
JavaScript into WML script. Additionally, the WAP supporting layer 560 may include a 
variety of functions for converting a WAP service request into a web service request and 
converting a web service response to a WAP service response. 

[0080] The detailed operation of an embodiment of the present invention will be 
provided with reference to FIG. 8. FIG. 8 is a flowchart illustrating a method for providing a 
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WAP service through the Internet in the configuration of the system according to the third 
embodiment. 

[008i] In step 810, the user of a WAP terminal requests a wireless Internet service or 
inputs a URL using a variety of input methods (through a keypad, voice, stylus, etc). Then, 
in step 820, the WAP terminal interprets user data, constructs a WAP service request message 
based on the WAP mode, and transmits the message to a content server (via a relay). 

[0082] In step 830, the relay providing a communications channel between a mobile 
communications network and the Internet relays at a layer below a WDP layer such that it 
transfers the WAP service request message transmitted in the step 820 to the content server. 
In step 840, the content server on the Internet receives the WAP service request message 
transmitted in the step 830. Here, as mentioned before, the relay usually provides a relay 
function using an IP layer or an IP tunneling method. 

[0083] In step 850, the content server on the Internet converts a document format for 
the web service through the Internet into a document format for the wireless Internet service, 
so as to provide a WAP service response corresponding to the WAP service request message 
received in the step 840, constructs a response message based on the WAP, and transmits the 
WAP response message to the WAP terminal (via the relay). As mentioned before, during 
document format conversion, the principle of maintaining information, the principle of 
maintaining input and output, and the principle of readability must be followed. 

[0084] Next, in step 860, the relay relays the WAP response message received in the 
step 850 at the layer (for example, an IP layer) below the WDP layer so that the WAP 
response message is transmitted to the WAP terminal. Similarly to the first embodiment, in 
step 870, the WAP terminal interprets a WML deck of the WAP response message and 
displays a first card to the user. 

[0085] The third embodiment in which a content server on Internet provides a web 
service through the Internet and a wireless Internet service together has been described, but it 
will be understood by those skilled in the art that the third embodiment can be implemented 
together with the first and/or second embodiments. 
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Generalization of the examples. 

[0086] The present invention described using the examples above can be widely 
applied. The present invention can be largely applied to applications for providing existing 
Internet services for wireless terminals. In other words, the present invention will cover all 
kinds of business models for allowing a WAP phone, whose generalization is anticipated 
afterwards, to directly send a WML format request to a WAP server on the Internet without 
passing through the gateway of a mobile business company. 

[0087] According to the present invention, the relay of a mobile communications 
business company providing a communications channel between a mobile communications 
network and the Internet performs only a relay function at a layer below a WDP layer in the 
WAP, and an actual content provider or a WAP server on the Internet performs data 
processing at the WDP layer and the higher layers in order to provide a WAP service for a 
wireless Internet service. Therefore, an open solution for authentic wireless Internet can be 
realized. 

[0088] Since a WAP service user can use all-round content service regardless of the 
particular mobile communications business company with which the user registers, an 
authentic and integrated wire/wireless Internet community can be realized. In other words, a 
user can use every service provided over the existing Internet through the user's WAP 
terminal. 

[0089] Since a content provider can easily develop, maintain and repair the contents it 
provides, a large number of users can be attracted and secured. In addition, a mobile 
communications business company can profit from an increase in traffic due to the prosperity 
of wireless Internet and this can translate into reduced costs for employing, repairing and 
managing a gateway for WAP solution. 

[0090] Although the invention has been described with reference to particular 
embodiments, it will be apparent to one of ordinary skill in the art that modifications of the 
described embodiments may be made without departing from the spirit and scope of the 
invention. Accordingly, the disclosed embodiments should be considered in a descriptive 
sense, and not in a restrictive sense. The scope of the present invention will be defined by the 
appended claims, and differences within the scope should be construed to be included in the 
present invention. 
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